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Two t ypes  of  s t e e r i n g  d i p o l e s  have been used a t  t h e  l i n a c  i n  t h e  p a s t .  

Both a r e  cos ine  wound and designed t o  be i n s t a l l e d  a s  a nes ted  p a i r .  A 

p a i r  of  each des ign  type  was t e s t e d  t o  e s t a b l i s h  t h e  s t r e n g t h s  and magnetic 

l eng ths ;  t h e  r e s u l t s  are r epor t ed  here .  

The measurements were made us ing  a B e l l  model 6-10 H a l l  probe mounted 

on a movable xy s t age .  

power supply l i m i t .  The magnetic c e n t e r  of t h e  d i p o l e  was found f i r s t  and 

a l l  measurements were r e f e r r e d  t o  t h i s  po in t .  The ax ia l  v a r i a t i o n  of t h e  

t r a n s v e r s e  f i e l d  w a s  measu-red i n  each case .  

was about 2%. The a r e a  under t h e  curves o f  f l u x  d e n s i t y  ve r sus  l o c a t i o n  

was measured wi th  a planimeter  and was es t imated  t o  be  a c c u r a t e  t o  5%. 

Type I: BNL Design 

The magnets were run  a t  2 amperes which w a s  t h e  

The accuracy o f  t h e  measurements 

The BNL des ign  s t e e r i n g  d i p o l e s  (D 25M-1612-4) c o n s i s t  of  an  inne r  (ver-  

t i c a l  s t e e r i n g )  p a i r  of c o i l s  a t t ached  t o  aluminum h a l f  c y l i n d e r s ,  and a n  

o u t e r  p a i r  of c o i l s  which f i t  over t hese .  ,No p o t t i n g  i s  used i n  t h e  con- 

s t r u c t i o n .  A l a y e r  of Kapton i n s u l a t i o n  separates t h e  two magnets. An i r o n  

s h e l l  w i t h  cool ing  f i n s  f i t s  over  t h e s e  c o i l s .  In spec t ion  of t h e  c o i l s  i n -  

d i c a t e d  t d a t  t hey  had run  ho t  i n  t h e  pas t .  

6 amps should not be extended o r  t h e s e  d i p o l e s  may burn ou t .  Caution i s  re- 

qu i r ed  i n  a l i g n i n g  t h e s e  d i p o l e s  s i n c e  they  have not been c a r e f u l l y  centered  

The power supply l i m i t a t i o n  o f  
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on t h e  aluminum c y l i n d e r s  o r  w i t h i n  t h e  f inned o u t e r  s h e l l .  

F igures  1 and 2 show t h e  magnetic f i e l d  p l o t s  f o r  t h e  inne r  and ou te r  

d ipo le s ,  r e s p e c t i v e l y .  

t h e  end of  t h e  measurement range.  

Type 2 :  FNAL Desipn 

The f i e l d  i s  seen t o  f a l l  t o  t h e  e a r t h ' s  f i e l d  a t  

The r e s u l t s  are  summarized i n  Table  I. 

The FNAL des ign  s t e e r i n g  magnet (FNAL drawing numbers 0326-MD-2912 Rev. A 

and 0326-MD-2913 Rev. B) w e r e  purchased from Elma Engineer ing,  Pa lo  Alto,  

C a l i f o r n i a .  These u n i t s  are o f  po t t ed  c o n s t r u c t i o n  (material unknown) and 

have no a d d i t i o n a l  cool ing  p rov i s ion .  

i nd ica t ed  t h a t  t h e s e  u n i t s  "ran hot" a t  10 amperes and melted a t  12 amperes. 

These l i m i t a t i o n s  must be  c a r e f u l l y  observed. 

F igures  3 and 4 show t h e  magnetic f i e l d  p l o t s  f o r  t h e  inne r  and o u t e r  

The f i e l d  exh ib i t ed  l i t t l e  o r  no f l a t n e s s  a long  t h e  

Communication wi th  E. Gray of  FNAL 

d i p o l e s  r e s p e c t i v e l y .  

beam a x i s .  The f i e l d  changes s i g n  a f t e r  pass ing  t h e  phys ica l  end of t h e  d i -  

po les .  

po le  being powered. 

5 shows t h i s  e f f e c t  on a l a r g e r  scan, where it i s  seen  t o  even tua l ly  r e t u r n  

t o  t h e  e a r t h ' s  f i e l d  value.  The area under t h e  nega t ive  p r o t i o n  i s  11% of 

t h e  area i n  t h e  p o s i t i v e  po r t ion .  

Th i s  s i g n  change was reproducib le  and c l e a r l y  a s s o c i a t e d  wi th  t h e  d i -  

It was not observed w i t h  t h e  BNL des ign  d i p o l e s .  F igure  

A summary of t h e  r e s u l t s  are shown i n  Table  I. The va' lues inc lude  t h e  

a l g e b r a i c  s i g n  of t h e  f i e l d .  

Conclusions 

Both types  of s t e e r i n g  magnets can be used i n  t h e  l i n a c  H.EBT l i n e .  They 

appear  t o  g ive  about 2 mrad bend a t  200 MeV a t  t h e  maximum c u r r e n t  r a t i n g .  

Care i n  alignment i s  r equ i r ed  (marking of t h e  magnetic c e n t e r s  i s  needed). 
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TABLE I 

* 
Max. Bend 
Angle a t  Leff Magnet Maximum Res i s t a n c e  

Type C u r r e n t  -m 

(Amps (Ohms) ( Ga us  s - cm/ A) (4 200 MeV 

BNL I n n e r  6 

BNL Outer  6 

FNAL I n n e r  1 0  

FNAL Outer  10 

JC 

5.0  1028 

5.0 972 

2.25 447 

1.23 464 

34.3 2.87 

26.1 2.72 

15.2 2.08 

14.5 2.16 
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